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ABSTRACT
Online and mobile mental health applications (apps) herald exciting new opportunities for the
treatment and prevention of self-injurious thoughts and behaviors (SITBs). With such rapid
technological advances it is paramount that healthcare innovation is not achieved to the
detriment of intervention quality. Franklin et al’s., (2016) Therapeutic Evaluative
Conditioning (TEC) app is a novel and timely addition to the mobile health landscape;
uncommonly for such apps, it is evidence-based. There are, however, several crucial
challenges to be surmounted for TEC to be successful; arguably, interventions ought to build
lasting skills that can be subsequently and consciously recruited to manage distress beyond
the intervention period. Furthermore, SITBs are a coping mechanism, albeit maladaptive,
thus extinguishing SITBs via TEC must be bolstered by the development of alternative
coping strategies, particularly if the psychological distress that underlies SITBs is not
addressed therapeutically. Stigma exacerbates the psychological distress of those engaging in
SITBs, thus we question whether the types of stimuli employed in TEC may further add to
this stigma, potentially impacting upon future help-seeking. One solution may be to explore
a positive only TEC; enhancing positive self-worth may provide a more sustainable and
meaningful treatment target, particularly when used as an adjunct to therapy or as a waiting-
list intervention. Mobile interventions for SITBs bring unique ethical challenges, including
individuals’ right to be fully informed about potentially distressing stimuli. The current
commentary aims to highlight the methodological and ethical challenges faced by TEC and
encourage further discussion around this topic.
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‘The possession of great powers and capacity for good implies equally great responsibilities
in their employment.’ Henry W. Haynes
Franklin and colleagues (2016) present a timely evaluation of a brief mobile mental
health application (app), developed as a treatment for self-injurious thoughts and behaviors
(SITBs). It is encouraging to see these “initial steps” (p. 544) in evidencing such an app,
given that (i) it is estimated that more than 2% of the global burden of disease will be
attributable to suicide by 2020 (World Health Organization, 2012), (ii) current service
provision cannot meet mental health needs (Leigh & Flatt, 2015), with substantial treatment
barriers identified including cost, scale, availability and autonomy (Mojtabai et al., 2011),
(iii) access to ‘traditional’ therapies for SITBs may be limited by difficulties around
disclosure, including fear of consequences and stigma (Jacobs, Walsh, McDade, & Pigeon,
2009), and (iv) while evidence supporting the use of mental health apps is increasing (e.g.,
Bakker, Kazantzis, Rickwood, & Rickard, 2016; Dagöö et al., 2014), the burgeoning industry
is a largely unregulated free-market in which the majority of applications available are not
evidence-based (Anthes, 2016; Bakker et al., 2016; Donker et al., 2013); Indeed, there is a
dearth of efficacy data for suicide prevention apps (Larsen, Nicholas, & Christensen, 2016).
Online and mobile mental health apps are an increasingly popular platform for self-
delivered treatments (Anthes, 2016; Leigh & Flatt, 2015). They hold the potential to be
widely distributed, well accepted (when free) (Proudfoot et al., 2010) and to play an
important role in the future of mental health care provision (Bakker et al., 2016; Simon &
Ludman, 2009). Rapidly developing technologies offer exciting new frontiers for healthcare
provision, but are not without their caveats (de Beurs, Kirtley, Kerkhof, Portzky, &
O’Connor, 2015). It is vital that innovation in healthcare is not achieved to the detriment of
intervention quality. Here we highlight a number of challenges for the Therapeutic
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Evaluative Conditioning (TEC) paradigm to overcome, if it is to achieve its full and intended
potential.
TEC: A brief summary of Franklin et al., 2016.
TEC aims to reduce the availability of self-injury through the simultaneous paring of
target and valenced stimuli. The active TEC, reported by Franklin and colleagues,
encompasses three components (i) a SITB-related stimulus paired with an unpleasant
stimulus, (ii) a self-related word paired with a pleasant stimulus, and (iii) a neutral stimulus
paired with a neutral stimulus (see supplemental materials; Franklin et al., 2016). Across
three randomized control trials, Franklin and colleagues explored the effect of active TEC (vs
a neutral-pairing only control app) on the frequency of non-suicidal and suicidal thoughts and
behaviors in adults, reporting multiple episodes of self-cutting in the month prior to
participation (in addition to these inclusion criteria, participants in study 3 reported suicidal
behavior in the past year). Stimuli in studies 1-2 targeted non-suicidal self-injury, depicting
predominately self-cutting. Study 3 employed suicide and death related stimuli in addition to
self-cutting related stimuli (e.g., depictions related to overdose, jumping from a height; words
related to death). Those in the active TEC reported fewer self-cutting episodes during the
intervention month. However, these effects were not maintained at 1-month follow up.
Manipulation or intervention: Does TEC help individuals to build resources?
While maladaptive, non-suicidal self-injury (NSSI) serves a purpose; the behavior is
functional, allowing a means of coping (e.g., Chapman, Gratz, & Brown, 2006). TEC does
not appear to address the functionality of NSSI (beyond perhaps proxy manipulations of self-
punishment motives through aversion to self), nor support the development of alternative
coping. This warrants further evaluation, given that removing (albeit maladaptive) coping,
without first cultivating the development of alternative coping responses or indeed activating
additional support resources, may lead a distressed and at-risk individual feeling unable to
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cope and without options. Alternatively, it may be that reducing the availability of self-injury
through evaluative conditioning improves individuals’ self-concept and thus enhances self-
perceived coping abilities. Whether individuals’ coping resources and capacity are enhanced
or diminished by TEC should form a component of future evaluations of the app.
In order to meaningfully move towards recovery, treatments need to address
functionality and ameliorate underlying distress, to ensure global reductions in pathology,
rather than substitute manifestations of psychological pain (Ernhout, Babington, & Childs,
2015; Hayes, Wilson, Gifford, Follette, & Strosahl, 1996). While it is encouraging that
Franklin and colleagues (2016) note no effect of active TEC on the endorsement of non-SITB
dysregulated behaviors (vs. control TEC) during the treatment month, it is important to note
that the consequences of extended TEC use on differing manifestations of distress or
emotional dysregulation is unknown. This is important given that while behaviors may co-
occur, behavioral substitutions and fluctuations between functionally equivalent behaviors
may also develop over time (Chapman et al., 2006; Ernhout et al., 2015; Hayes et al., 1996).
An intervention should build skills. Therefore, it could be argued that TEC is best
conceptualized as a manipulation, rather than an intervention; indeed, individuals engaged in
the app are naïve to the conditioning paradigms unpinning the procedure. Therefore, those
accessing the app may undergo a temporary behavioral manipulation, as opposed to a lasting
behavior change intervention which gives individuals in distress psychological or behavioral
tools upon which they can consciously draw in subsequent periods of need. TEC’s potential
to produce longer-term behavioral change is unknown, as is whether or not it endows the
individual with any positive skills or coping resources (i.e., protective factors) with which
they may approach future instances of SITBs. This may provide a partial explanation as to
why treatment effects are not observed post disengagement with the app; indeed Franklin et
al (2016) note “persistent TEC effects may require consistent TEC use” (p. 452). Further to
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this, the measures used to assess treatment effects within these studies may be overlooking
important domains of action for TEC that may even elucidate more its underlying
mechanisms. The 1-2 month study period of decoupling individuals’ self-concept from their
SITBs may represent a crucial transition period, whereby following engagement with TEC,
individuals’ SITBs remain relatively constant whilst alternative coping strategies are explored
and cognitions regarding SITBs undergo change, such as a decrease in positive outcome
expectancies for self-injury (Hasking & Rose, 2016). Thus, assessing alternative outcomes
relating to other coping strategies or individuals’ beliefs about SITBs may demonstrate
change where episodes of self-cutting, for example, did not exhibit significant change post
TEC use. Further prospective work is also required to assess TEC’s utility in potentiating
lasting change in the perception of self-injury, in self-concept and SITBs.
Stigmatization and consequences for future help-seeking.
It is well documented that SITBs are highly stigmatized. Such appraisals have
negative ramifications; common barriers to help-seeking include stigma and fear of the
consequences surrounding disclosure of SITBs (Jacobs et al., 2009). Indeed, adolescents
explicitly highlight notions of ‘shame’ as limiting their willingness to formally seek help
(Fortune, Sinclair, & Hawton, 2008b; Jacobs et al., 2009). We are concerned that training
negative associations with SITBs (e.g., presenting self-injury related images with words such
as ‘vile’, ‘shame’ and ‘disgust’) may have unintended negative consequences for subsequent
help-seeking and disclosure.
Typically, reducing stigma and nurturing open attitudes towards help-seeking are
viewed as central tenets of NSSI prevention (Fortune, Sinclair, & Hawton, 2008a). In
contrast, TEC explicitly trains individuals to associate SITB-related stimuli with negative
stimuli, presenting NSSI imagery with aversive images and words, including ‘shame’.
Whether instilling such negative evaluations increases self-stigma and/or the anticipation of
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negative evaluation from others, which may then impede subsequent disclosure of SITBs, can
and should be investigated empirically. This is of particular importance given the uncertain
longevity of treatment effects of TEC beyond the month of active intervention; if distress is
ongoing, individuals need to feel able to seek help at a later date and not feel further burdened
by stigma and perceived consternation.
Identifying the active component(s): Scope for a self-related only TEC?
TEC was designed to address two treatment targets: (i) to increase aversion to SITB-
related stimuli, and (ii) to increase positive evaluation of self-related words. We advocate for
investigating the value of experimentally de-coupling these components. Specifically, we
recommend the systematic evaluation of a revised active TEC with the single treatment target
of increasing positive evaluation of self-related words, to explore whether or not this self-
specific target, in the absence of a SITB-specific target, produces equivalent treatment
effects.
The value of embedding positivity within SITB treatments cannot be underestimated;
indeed, hope is vital. There is a growing literature indicating that self-aversion may be an
important psychological factor in SITBs; (i) individuals who self-injure are more self-critical
than those who do not (Glassman, Weierich, Hooley, Deliberto, & Nock, 2007), (ii) self-hate
is an important transition in the pathway to SITBs (Townsend et al., 2016) and (iii) self-
criticism eliminates a potential barrier to self-injury, allowing an individual to contemplate
behavior engagement which may otherwise be rejected (Hooley & St. Germain, 2014).
Further to this, preliminary empirical evidence suggests that manipulating this
treatment target in isolation may generate favorable effects; in the laboratory, a brief (~5
mins) experimental positive self-worth manipulation can be effective in producing a
significant reduction (49.8%) in pain endurance, in those with a history of NSSI (Hooley &
St. Germain, 2014). Moreover, results of Study 1 reported by Franklin and colleagues (2016)
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indicated that, within this sample, TEC diminished aversion to self which was related to
reduced self-cutting, NSSI, suicidal ideation and plans, whereas increased aversion to SITB-
related stimuli was associated with decreases in NSSI, ideation and planning, but not self-
cutting episodes (the behavior primarily depicted in TEC). To this end, efficacy of a self-
related only TEC is an empirical question and warrants exploration.
Content warning: Does TEC expose at-risk individuals to potentially distressing material?
In addition to further elucidating the active component(s) within TEC, a modified
positive-only protocol would guard against the potential for increasing self-stigmatization in
at-risk individuals. Additionally, and importantly, such a revision would ensure that at-risk
individuals are not exposed to potentially distressing SITB-related images. TEC, and the
subsequently released ‘Tec-Tec’ app1, utilizes a range of NSSI imagery, predominantly
depicting self-cutting (e.g., a knife touching skin, a knife appearing to cut the forearm to draw
blood, graphic content of bloody wounds apparently made by the knife). While produced as
a synthesis of digital processing techniques and theatrical make up, these purposefully high-
definition images are designed specifically to replicate self-cutting processes and injuries and
are designed so as to appear ‘genuine’ to the end user.
Researchers have advised caution against exposing at-risk individuals, particularly
young people, to such content, given that it may be upsetting or distressing (Whitlock, Lader,
& Conterio, 2007; Whitlock, Powers, & Eckenrode, 2006; Whitlock, Purginton, &
Gershkovich, 2009). The need for safeguards around such online content is well established.
Indeed, while in most internet modalities engagement is unmoderated, self-harm and suicide-
specific forums often impose policies explicitly prohibiting graphic content or necessitating
that content warnings are given. It is important that app developers are equally careful when
considering the potential harms of exposure to graphic depictions of injuries, not least as the
1 http://tectectech.com/
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images do not need to be medically severe wounds to be difficult for viewers (Whitlock et al.,
2007, 2006, 2009). Currently, no specific indication of the depictions of self-injury is given in
the released ‘Tec-Tec’ app. Furthermore, only positive and neutral examples of pairings are
shown in app description. Whilst iatrogenic effects of exposure to self-injury related stimuli
in the context of research have been shown to be minimal, they are most pronounced for
images (as opposed to words), and latent effects are unknown (Cha et al., 2016). When
participating in research, individuals have the benefit of informed consent to decide whether
tasks involved in participation may compromise their safety, as well as full debriefing and
support signposting; the balance of ensuring participants are sufficiently informed, with the
implicit nature of TEC, must be carefully considered.
How does it feel? TEC development: A role for Patient and Public Involvement (PPI)?
We feel that it is vital to explore the ‘lived experience’ of using the TEC app. While
we pinpoint a number of challenges informed by the extant research literature, it is equally (if
not more) important to consider the costs and benefits of the app informed by the experience
of being engaged with it. Such involvement is likely to elucidate novel, self-generated points
of consideration. In addition to exploring these, we would recommend putting the
researcher-selected stimuli to a focus group of individuals with a history of self-injury,
particularly young people; those with direct experience of SITBs are perhaps more nuanced
in their appraisal of content and best placed to recognize potentially difficult (or indeed
positive) aspects of the stimuli selected (Whitlock et al., 2007). Furthermore, by speaking to
individuals who have used TEC, it may be possible to elucidate the motivating factor(s) for
trying out, and maintaining the use of such an app, especially in the absence of external
incentive (e.g., monetary compensation based upon TEC point score); this is important to
understand to whom the app appeals and why, how it meets their needs and for how long.
Supplementation and enhancement, not stand alone?
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The way in which technology-mediated interventions may be best distributed remains
an important avenue of research. Indeed, there is much debate about whether interventions
should be openly accessible as a standalone package or incorporated as an adjunct or
augmentation tool to existing healthcare. In the treatment of self-injury, it is widely
acknowledged that even the most efficacious of existing therapies for SITBs results in
reduction, as opposed to total extinguishment, of the behaviors (e.g. Muehlenkamp, 2006;
Nock, Teper & Hollander, 2007). Evidence-based apps may serve as a useful enhancement of
such therapies. It is critical, however, that the novelty of such an app-based intervention does
not lead us to tilt at therapeutic windmills when its superiority, or even equivalence, to other
interventions is, as yet, unknown. Significant gains may be derived from the integration of
apps into existing treatment options (Luxton, McCann, Bush, Mishkind & Reger, 2011; Price
et al., 2014), rather than replacing existing evidence-based therapies (e.g., Cognitive
Behavioral Therapy for adults; Hawton et al., 2016). In the case of TEC, this supplementation
and enhancement approach may ameliorate some concerns regarding the unmonitored and
unsupported use of an intervention by potentially vulnerable individuals, allowing them a
clinical safety-net during a potentially stressful period of behavioral change.
Conclusion.
TEC manipulates the evaluations of SITB- and self-related stimuli through successive
associations and aims to reduce availability of SITBs. It may be the case, however, that TEC
neither supports the development of alternative, more adaptive, coping nor supports the
identification of resources that the end user can consciously draw upon in times of need;
something to be addressed in future evaluations of the app. We are concerned that reducing
the availability of (albeit maladaptive) coping options, without first supporting alternative
coping, has the potential to leave at-risk individuals feeling unable to cope. This perceived
lack of ability to cope may have detrimental consequences which stand in opposition to the
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hopeful intentions of TEC. Self-injury is a behavioral manifestation of distress. In line with
other researchers (e.g., Lloyd-Richardson et al., 2007), we feel that meaningful interventions,
that are likely to produce and maintain positive change over time, need to not only reduce
SITB rates (e.g., number of episodes/injuries), but also need to address the factors
precipitating these thoughts and behaviors. This is likely to include alleviating psychological
distress and increasing adaptive coping and help seeking. The longer-term effects of TEC
are, as yet, unknown, and should be the subject of future prospective studies. Patterns in TEC
interaction also warrant exploration (e.g., do people re-engage with TEC in periods of acute
need?).
We urge careful consideration of the downstream consequences of teaching negative
evaluations of SITBs and the implications this may have for future help-seeking, not least as
TEC treatment effects do not appear to persist once TEC use has ceased. Further, we feel
that it is of paramount importance to further explore the effect of exposing at-risk individuals
to graphic images of self-harm, particularly when unmonitored. To this end, it is vital to
consider the lived experience of being exposed to this content, in the absence of additional
support and signposting, especially given that the ‘Tec-Tec’ app currently does not give
explicit content warnings regarding this imagery. Potential ‘side effects’ of TEC (e.g.
increased feelings of stigma) represent empirically testable evaluation components that
should be built into future studies.
Based upon Hooley and St Germain (2014), we hypothesize that a modified, positive-
only TEC focused on decreasing self-aversion may be effective and could address a number
of these concerns. If evidenced, this revised TEC may be a useful and flexible adjunct to
tailored and compassionate clinical intervention (e.g., between sessions in response to SITBs,
as a waiting list intervention, etc.), providing an additional, hopeful, component ‘up-skilling’
individuals in the context of a multifaceted approach. In short, TEC has potential as another
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tool within existing therapeutic toolkits, rather than as a replacement for these. A key
challenge, however, is the successful integration of such an m-health app into pre-existing
therapeutic contexts (see Luxton et al., 2011 for discussion).
We hope that the points raised in this commentary will prompt further systematic
evaluation of mental health intervention apps, considering both costs and benefits. Such
technologies could have a potential paradigm shifting role in mental health treatment
provision, including for SITBs, and we are excited about the potential of future modified
versions of TEC that take into consideration some of challenges we have outlined.
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